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or the 
21 
. .... • 
! .... 
pr.. 
• enta· whU• blood ,n,,.,oze and palae Pate •�u- 11ere � 
�t the eattn test. 1he polae nte was countecl and •• tw 
.. .... eoa.nw .... ot th• -· ,.. , Ud.• reoe>l'lecl .. th•· l'ee'1nl 
PGlH nte. 
ni· pre-exerelee blOOd PftHtlN �• 1Nlft de� b7 
the ue ot t.be . �17 - liid.le t.h. RbjtlOtt uat-ed 
VS.th bt.• right resting cm a tabl• · :t heart leYel.., !he qatolio 
dla.MUo pnasurea RN then date1:14ae4 and noord MCJO� t.o • 
efONlltltttioned tecJud.quea� 
The reaotion t.iae tut ldld ntat--1 aa the au.bj · · ts et.ood n 
the nltob-aate 1n a l'h47 pold.tton. •b3eet wu al1oved. t• pw,o-
tloe WI.al.a tor a.oh etbmlu bd th actual teet1ng beaan. 'lld.e 
a.....i to elSndnate SOil •£ 4'he poaalble el'l"Or, because •t learalng ,. that 
WlN i.t add1tlonal pttaeU.c• WU p nd.tted.. the · bject waa en 
told that th• actual tesUng would begin; to �zmine t.b• ject's r.-
-·t4on ttae £-o� sttmlns. the teeter aclld rd.at.red tbN• tria:Le u4 
reooJded the remlt•. 
!be NOO!ld 'DIMM" � PIOGtd'GN toll.otnd t.he DNNIUlbed 
«-Hl.•e. Th••'°Pteet 
lS lxv,bcMt tor cme 
.. 1t:1aDG111e vas u to 
S-.lladlLately eeatecl and the palM r • OOW1ted tor 
1.5 IIMOJ.:la. 'ftut dtrDIIIUlllll•i.n- oott WU apped OD Jilght 
and 111.mwa atter cea.-,�on � \h exeros. the -,.iollo dlutolio 
frdfUM re de'lMmlnerd. 
The 111)ject IWIB.1.ud Nded arad vu wa a n..-., .-.::1...DU: 
before contm!ng 1d:th another Jllmlte nap tett.. i,i,ao'ti.· _ t.nal 
•n allowed, and th• post-,�a• reactlon ttaa• res 800ftl · de-� 
Jd:Aecl 1mmedia'817 tollotd.ng the tleoond .te,p teat. 
-19er1:M 
Th•- !'a acores th.a� w-. uatcl tn th• etaUstloal ID817td• 1iNtn 
defl.ftd lw ......-al llethoda. The ptlae rat.a were C011D� �or lS ---­
fnd llUltlplied bF fou,, to obte.ia the rate tor 011• Jdnllte. 
1'h ra eoore to.r blood pree&Uft �en\• were tbe acina1. 
IOONI nad direotly fl'CII the �Cll18\er 1n 0� lle?el17 • 
In th amlla.stratlon of • �On Ume t.eat. bjtoi, 
&1lowe4 three t,S.aJ.a tor each eti.lJUlua. !h "10 acoree w.lt.b the •allut 
raace- were nleoted and then avenged to � ff at a rea.attoo t!ae 
aoore toJt each stumlus. 
i.-tAtn 
·flt � � of tb1s � _. to 4� th• relatlol&11hlp 
and oaa!)Uleon. 1-tween acU.on U.. .....:lUnc trm 'ftaul, taotU . and 
awlitor, ,u.,,u , vatolio pl'elJIGn, d1uto11o pNIISOl'e. and palae rat 
ot fl'elllasn .. ffnd.v traale ttat aid fre8hMn al• .twhDtt. 
The atat4.etloal .viod p10J'ld to OOIPllt• tat Nll.ationiblp of' the 
t.be ilplGdtlo�nt• ooetft.e1en� d .oo�'4 
ftl4t ,tgalft. anoe of eaoh obtaued co tfl..t.ent ot ooffelats.on wu 
. . 
\hen teated. ecatnat. the mu. bnothui • th 101 � ot tteedDa 
(_ 2) an £  
1-.1 and .254 to algmAoat at ai� one J)el"Cent 1eve1. 35 The Aft 
,-,,eat left]. ot elgnlt1eane• 1fU � tw tld.• 8'ud7• 
To detend. • wh tber Nl&Uoublp � aner __.., .. 1lb1oh 
ns 8'idlitr w the iwlatlould.p oi..aNd ln tu ,,_,.eaaro.tae �, 
the eoettloiente ot oonel&Uon ._. ea1 · '41d tor the entire group. 
both befoN afld after �-• 
Tbe re-1\a ot the p�...-cl• oorrelatl.Ona are l)ftNDted ln 
Talale I. A ONtft.alea'\ et rrelatton C.t) or .65 vu f'Otmd .t>e1-..1n � 
Ulloa �l,L,Lt.lnl bOII "flaal ltAJllllla.1 (A) · NIQ1UJ»g 
p. 
2, 
tNII auditory t.tlalua (B). e oo.r.tlcl-' of oorrelatton � ad,&Jd ... 
Acant at the one perctmt 1 The Nil. :tlo p aocept;ed 
1ngt4l. and the m1l hypofhe#la Njeot«l. 
Th• oorrelat.t.on b4,t1NMD reac\lon tu.e 
taoW.• iJtimuln$ (Q) Np,,..- ..... 
rr.e.latto n.pd.1$. the percent 1evei 
anc1, �"' _ im11 �Ml• -- i-eJect.ed, am the nla�P 
8#.._ to be --�• 
An (£) ot .61 bdla :ted the NlaUonlblp 'b-.twre• reacnao:n \t.1lle 
"8Ult4b8 r, stbaulua (13) and oUoD NIQ].tbg tl'CIII 
taoU].· .Un1lua (C) . M eoettlcd.m& ot eoffelaU. . wu � � 
the one ,-cent lnel. Conaequ.U,,. th• rel� wu ooDllldered 
MPalJJlful, the mU hypo ... WU reJ4tCW. 
podt.t coen:11=..na. 0£ con-elaUo.n �-.m re--..ilollii',n we.. 
n :tug vi - • c4ltol'.Y .U.UU. lndioate that •b-
j«,t. 1IIIO NaOted quiakly to ona o� the three e\il1Pl1 al.lJO riaoted 
qtt\Ok]¥ to _ o\har iUMJ1i t N!l&rd1 _ or the at&Jmlra appU,td-
Ia Table I, an (z} .22 lnd1 sea re1atd.oiaeb1p betlrem 
OD Ylftal nf•ln• (A) and pi]. n•• (D). In cue 
t.M .U &noth 
fill NlatSOnehip _ ...... 
Ulilr.1DC t.h4t �....-al• DJIAj .. 0� tae ffelat4onl1 �-- the 
.-.mm .. th• ftl&tlonahlp bgveen tbe • 'fU'IAhl 
U the  � 1'118-. 
26 
B ... oe .,.oo .12 .61 
C •• 04 �os .11 A �- � 
_on fl.ae • 
J) .u. �10 to17 ftlle tU• 
Pul.ae Rat• 
,OS s,-etolle 
0 
, 
Th NS'Qlta ot the at-.-..ot.N ool'NWltlo• 
'tab\ n. A ooetft,olent .r oo�on (1) ot .61 
NJ)ftetrlted in 
ol>t.alned -�-
�- U.e "8'Glt4.ng a 'fl8ual f\i_wu• (A) and. 
n.-ltlal baa tor, st!allua (B)� flala (z) waa ·� t 
one ,-,oeat �. 1b 1Jlll b7PO  _ , ... 'tb.eNfore Nj�, 
1he �p u-.--.i to t. � 
!M d...,..11a 
�­
• an. (t) ot .'6. fld.• ,_. id.od,tloaDt at 
tbeNtoN t.he iilll1 �­
be � 
Nl'Oel!& 1...:1. and 
� - eel w 
• 0£ 
C 
F 
Th �• 
twll.t.o17 � (B) 
td.Ddf1oaat \be on. peroent .......... 
Naot4.on t1ae J'elQl� 
a eoern.o1 •r • ,i. 
obtained. The Nl.atlonebtp 
-.nl.al«rt o� oon-el&Uon, lndloated that tut naotton. Um N81l1t!.ac 
an aud$..tor, .uaulu• 1'U :Nlatect to � �- blood miatSIJll:li.re. 
.l. .. NJ,_ � •• Nll11� btatnflld � � 
earoin NMtAon · •· �\ha 
PQ1le .  oet,1-- �-- -�- Ml.!• 
•� nt.irus and p,ltt-A1b1!1:Pet.•1a evotoU.,. PNeeN. Corfelatuna betwea 
a.U ,..r P�• ad �• ,._ proved lnalgnUl-oaa\ 
at, the ftn � 1evel, Th. null �  �ore aoo•t 
lb � tutancea, the nlaU.neld.pa aa11med t,o . -• 
fo �r � the •lta ot· t.ble �. tm. a'Ulor OCIIJPl\ed 
�\.. • ..u, .-.-... _-� .· .· ·. '"'� t· ..... ·t ;i.t.,. . . . _.__. . _ _..a 'f'Wl....a. - , � --' WI' �· .. �·  ...... .. • WI. p.pe...,..A-v4N � ,r-llJY"-..... � 
ten ..,.. £or each te.t l.  •· � tbi• oaq,arS.ao• \be •bj-,t• ·re 
grouped lllw � tollov1ng olanlAo ona, (l} flftd.t7 and t� 
vactc '41811 · Cben (2) and •� ot � pbya1. · edue :Id.on 
�- Attar th• d1.ttetnt0es beltlND th .. bad bteR. det.ei.bed, 
•• ,�e o� that atttennoe tound. The tritloal rat1• 
� . - th• lffel o� ld.grd.ftc4n0 ..iablleh-.1. 
!b• . .,qe � reactlon '1mea blood. PNMBN, and. � 
:t.l eap1 1'bioh the · ·. t.eats ¥He � to the -� 
..-ai(ollilo•· W.. Ud attu eum:l � .OWPS � �tld; there.ton 
t� t'onaula wn a'6 
SD 1J� . c2,  
2 2 
SEr, * .U + _er _2 
, _  .. 
TO tut the elcnift,oanee ot the ob¥WW,,I ... - or.l:U.oal. rauos, Tabl• D 
_ ln Q�t,t, • u ed. 31 th th co� degreea o� treedoa( l) tor 
eaeh group. the l. Ya.1� at • t1 ft pero :t 1eft1 vae 
-11 lq'po�ei app]j.ecl ln eaoh ea •• 
tlft perceat lnel vu 2. • Table II% iaa t 
• e ft. Ye peroent len.l.. Th• null by'petb 
'7a.u. , p. ,.,.,_ 
TABLB nx. - mBm s, sTUDABD 1RROR OP ms m ... 0 .. 1 
.ot> !BB CRITICAL RATIOS, C<WUTm 1RCII t . SCORIS OP RIACTIO 
BISDIJJ.'IBG J'ROM VISUAL. TACTIL • ARD AUDITORY STIMUU. SYSTOLIC 
PRISSUB.E. DIASTOLIC PRISSOU, UD Pm...,E RATB OF 
VARSiff TMCK 1' B:DnllR AID APTER BIIRCISB 
I M D  Bi> Teat Items (JWore) (After) 
ReaoUon Tbte ftaual ."'45 • 'YJ'/ .071 ,.41 
Reaotten 1'l.lle Taotu .-,a,, . ,io .oo:, .01 
on flae .,.26 . ,a2 .04) .o, 
ST, toli.o Preesure 114.9, 141.95 21.00 2.·,52 
Dlutollc Pre ure ,e. 11 47.27 ·u.50 :,.42 
PQ.la Rat.e 61. :,0 109.69 48. � 3-59 
Value 
.0001 
.0000 
.0001 
.010? 
.0033 
.0134 
decreea ot b'Md · tor ttd.e group pl.aced the l •alue for the t1 ve peroent 
ed. no ngrd.fl.cant difference. the 
----- dlttennoea attrlbuted to 
l 
.. 
vafu-II Dittetenoe s T .. t Ital (Be.tore) (After) (H II• I) 
ReaoU.on Tltae Yl8llal .4-28 . )64  .<>6'1, .06 .0001 
lleact4on Tia TactUe .,as . ,ss .030 .os .0000 
... o-n ' . • Auditorr ."9() .410 .080 .06 .0001 
s,.toliO Pre BUN 114.79 141. 18 26. )9 . )')  .0685 
D1 ,Olla PreeSUN 57.29 lfS.47 8.82 .61 . OlJIJf.  
Plllae Rate 72.91 116.3]. 43. ,0 �60 .o.ns 
Th b c rpose ot tJd. 
p and th eomt>ar1Lso 
dltoey, 
stud t • 
thin the l1mi tton ·GE 
du pos Si · r r ion 
study, th d 
tu. , or tor., iiil' -� ..... , Thi relationship 
��ift!1Lne � re-exe � 
s 
analyze th 
tr 
tol:t.c 
J2 
indica� th t in­
th '1 al, 
in th po t-
In p exerc correlat1on. .., .. Ei� .......... cant relation p 
tO\l.Jld beUreen pul 
lua. Thi indiea: . 
t: t PAal(!t'..1.0· 
subjects th 
a 'f1 snaJ. st.lllllU-
en t-ez 1· 
to17 timulus 
tory st1mul: • 
erc1 e t t r sw.t 
a1, 
)) 
btt.lreen the llea,18 Gt the pr ........ ad poat.exerci- ten MONI ..... 
not. llptftc 1; at the ft percent 1...i tor e,rr or the \qt it a or 
ror ether ·PGUP• 
re-1t ot \Ide «Jtudr the f'ollowing 
ni:a..,.�Olpaata 1n other Uhlet4.c 8Ct4. '9l U • 
a 
). !hat- �� ...-a,,� .made 'l1bi!l�PlllldLn othe m41J1�18 and 1nat"1JIJ _ • 
tor a...�nd.Dlll£ ,._.umi� .-.1ao:aoo Um• are � 
4. Th&\ th 1n th• - t. ltnd,- be- Mid Id to a 
group o radc dasbaen and. a poup flt dbqncse � end that -
ocaparlaon be ad♦ ot the 
And r 
Bei • 
Coo 
C tton, 
c . . 
1941. 
b • 
512-523. 
Mm"W!h ,, 1927 • 
• Saunder 
3.5 
6,  
MUl • enneth D .  • "A eE Oonsld tion ot th Us of C o•eeular 
Mill t 
Tests ot tnee1 in Ph7si. 
vol. U, l.10., Ph1 sUon K 
cation. . lb! fhxRga1 §duoator. 
tend.t7t IndiADEL'D0.1i81 
Decemb , 19 �. 
Relationahip t o tion 
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Sallt., .&:14,1,,, WGJii,Vth Powell and Tutu.. • • • Tb• Validity 0� eart te 
and Blood Preasure 1Je1�111I1111·tlo a 1'1etl.8Wt'tta ot Phyaical t-
•• • . QlarterlY, "WOl. 15, erl..can soc1at.1on 
for Heal h, PbTsica1 cation ah1 n. D. c. , 
Ootober, 1944. 
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APP IX 
D t  0 C ll • lie 
Pre re. Pul se. 
astoll 
Preuur 
l . 51.5 . ;S) . Y/0 106 68 64 
2 .405 .4?S .4)8 ll6 46 S2 
) . 2ss .270 .260 108 Tl 60 
4 .420 .• 248 . ,so 1.04 6,S 68 
5 .41, .4:,0 • s 110 66 64 
6 .633 .415 • .sos 121 j8 60 
7 .6ll0 .648 .78.5 117 49 60 
8 .sa, .280 .608 123 .56 48 
9 .28) . 260 . :,60 110 62 48 
10 .385 .220 .� 126 62 S2 
u . 363 . )28 .,is 112 28 ;6 
l2 .298 .410 .290 114 58 S6 
l) .680 .633 . sss 126 80 6 
14 -� . ;4S • .39() 118 42 S2 
1.5 .195 .220 .260 109 47 68 
16 .413 . J8S • 110 116 42 6o 
17 . :385 . 'J'!S .44S 128 S6 52 
18 .635 .so, .sis 115 60 6 
19 . 2)8 .220 . 253 ll8 66 
20 . )00 . )70 .40J 121,. 42 44 
21 .263 .275 . 2;0 104 ?4 92 
22 . 70 .6)8 .61() 106 YJ 76 
23 .473 . 375 . 315 107 !fa 64 
24 .'98 . J:,O . )1..5 1)4 ?8 60 
25 .675 .468 .620 ll4 )4 76 
26 . 5:,.5 . 2:,, .. ) 109 So 52 
27 .410 .400 .6)5 106 62 S6 
28 . 510 . 570 . 52()  llO 72 64 
29 . 530 .280 . )SS 10 72 64 
)0 . 26  .240 . )40  117 87 76 
31 .490 .tto:, .400 112 so 68 
l . 280 . JBS .�, 146 ss ll6 
2. . 218 . 238 . 30.S 146 q4. 128 
3 .230 . 330 • So 153 ,s1 116 
4 . 355 . )0 . 278 l)l ,a l 
s ! 550 .560 • .543 l 2 ll6 
6 .4:JJ .42.$ It 5 135 18 116 
7 ,,46) .640 • .54() l.24 30 100 
8 .295 • 78 4,0 142 J 104 
9 .400 • 2)8 . 3()8  126 70 96 
10 . • 19) .:320 . 21) 14, 51 108 
ll . 325 .480 .285 126 28 108 
12 . • 340 • s . J65 145 43 100 
13 . • 63() .• 465 . 510 148 70 128 
14 . ).18 . 375 ,425 14,5 19 
5 .215 .3)) .305 141 
.26,5 . ;43 .448 i40 26 96 
17 .293 • 0 . ll,O 1.54 54 96 
18 .4 635 . 575 1;8 48 92 
19 .270 tt 218 .2s 153 46 
20 . 5].3 • .240 142 J6 6 
2l . 21) . 228 .24) 128 7J l 
22 .62:S 700 . 51.s 147 .52 112 
23 . 35:; .303 .40s 130 42 104 
24 . 275 .21, . J()5 17.l 61. 116 
2.5 -SJ.O .450 • s 132 120 
26 • 5 . 220 .490 132 42 104 
27 . 3 . ;as .475 121 51 12() 
.. 146,5 • 75 .670 131 :Jt. ll6 
29 . 31 . 2.so . 2 1)7 ss 124 
JO .2-6J . 320 .,260 166 .56 l 
3l • Y/5 • . :37() 1.58 2.20 
41 
AP IX C 
tud t R on 1 57 tollc P 
astolic Pr .  r Rat 
Sy -1io .aatolic Pu1 
Pr $Uri Pree ;te 
1 . S98 .4?S .6.50 ll2 4J 80 
2 .110 .6
05 .6.55 104 6S 60 
3 .• 110 .565 .6,s ll6 48 80 4 .460 ,/)95 . '73 13() 42 72 
s .420 . 355 . :;4(> l.20 42 76 
6 . 573 .42.5 .4,S 11) 6o 68 
7 . :34; . 34()  .208 108 6) 
. 370 .3;o .46.) us 60 
9 . )80 .24.5 . 418 1.32 61 68 
10 ,360 .41,() . J6o 107 69 60 
ll .403 .475 .656 1)2 74 88 
l.2 .218 . 2)0 . 320  11.S 66 68 
13 . :373 .28.S .423 122 32 64-
14 .41, . 298 . J6.s 112 
lS .488 .295 . '70 lOS 49 68 
16 .4,S .403 . )So 105 48 
17 . )85 , 313 .450 104 24 68 
l . 275 . ,oo  . 3:,0 124 60 80 
19 . 288 .215 . ,,s llS 51 72 
20 .633 .225 .428 116 so 76 
n .643 .48.5 • .560 120 69 96 
22 • . 2,.s .2,a . 328 121 67 84 
23 . 240  . )00  • ::,60 120 65 
. 3.50 .,oo . 350 104 40 72 
25 . 33:3 .47:3 .425 120 S8 68 
26 . 35.5 .sao .:,ss 126 39 68 
27 . ,.so . :,40  . 38() 134 59 76 
28 . 320 .,os •. sso 122 69 64 
29 .lfl.:, .470 . s:38 10.S 62 68 
30 .418 .243 .!)08 ll.3 57 60 
)l. .21, . ,10 . 195 118 S6 68 
32 . 260  . 220 . :no 
-
102 65 
t 33 . 53:3 �'83 .480 10 
.278 .21, . 253 118 60 60 
35 .)60 .6JS . YJs 108 6o 68 
36 .658 • .605 120 52 64 
71 .n.s . 330 - �s ll2 60 
38 • .59J .395 . 425 108 61 
'B . 31-0 . J)O . 378 113 70 64 
42 
.�,s .J/+s .;s, o; lK) 
41 . )l.O . 260 . ))8 Ul 42 64 
42 • .$SJ .21.5 .soo 105 80 
43 . ;68  . 560 .605 125 52 
.SBS .,565 .490 102 50 
4.S .'75 . 340  . 1i()  117 ?O 64 
46 .408 . 34() .483 10 47 60 
4? • .5:,3 .210 .46J lOS 62 72 
. ,.so . ;80 - �3 lU ? 6 
49 . ;3.5 . 240 .325 1)6 S') 84 
so .�8 • .420 118 60 64 
.51 .348 ,. . 270 lJO 68 
52 . 530 .485 .410 llB 26 84 
5; .,s, . 515 . 575 106- 80 
54 . Y/0 . :,so .!TJS 102 46 64 
55 ., 375 . 593 . s:JJ 110 68 
92 
56 . 59  . J4.3 .563 114 70 68 
57 . 28.5 .420 4:30 122 64 80 
SB .4.50 .420 • 117 74 60 
S9 .525 • 265 .32.s uo $ 92 
60 .46) .:ns • 124 q() 64 
61 215 · ''° .28S 62 60 
62 .25.5 • 35 . 298 106 so 64 
63 .21- .2 5 . )18 l2lt 64 76 
64 ., 29.5 , 310 .235 l ?O ?2 
65 • .soo .633 .665 98 !$) 60 
66 425 • 25 • 124 
67 .,so • 635 .670 120 64 
68 . 5. .�3 . ,10 113 58 72 
69 . 31() .;6s .;6) ll4 78 68 
?O .59s . :,60 .41) U6 66 
71 . s10 -�s . sso l.04 60 
72 .2 ' .420 . 603 U6 � 60 
43 
• 
. 
1 • .315 . . 5 . 3].0 140 
2 .64:; • .6;o 136 
) .590 •. .525 .s,s 146 
4 • s .�, • 5 158 J2 
5 .260 • - -�5 14 42 
6 -� .465 .41 l so 
7 .�, . 250 •. 295 l 62 
8 . 305 . 2 • 1 5  :f) 
9 • 265 . 270 . 370 l.?O 58 
10 . 273 . :;55 .285 lil4 5l 
u • .. .:,a so 
12 .293 . :36.5 • l. 41 
13 .:ns . :;ss ., 39() 159 
14 .i1, . 220 • ) 142 44 
l.5 • .6 • .5 12.6 51 
l • 3 . ,51  . 573 127 Sl 
17 . ,ss . 350 .�o 135 l 
18 •. :323 . 345 • 23 L 47 
19 • ?2.5 .2  5 .225 l 
20 .?75 . 2,, . J.5 14l. 71 116 
21 . ,328 . )28 • 5 13? 54, 1�4 
22 .i 5 • . )3) 144 60 llK> 
23 .210 .255 .405 l49 116 
24 • 3 . 3.53 • s 106 3 0 
25 . ,sa . )SO .405 � 2 52 12 
26 .i?O . 270 .54-0 l l 
2? .-438 • .4SS 155 120 
2 .2?8 • 28,S . )38 152 SB 112 
29 .30.5 .460 .4?5 126 S6 100 
;O •· . :,68 11} 49 96 
3,1. .210 . 255 . 210 so SJ. 0 
32 .240 385 .,oo 61 76 
)3 • 70 . 395 .,� l;,4 J4 92 
.,,, .240 .2:30 .�s 1.40 57 124 
,s .2.50 . 2 .� 126 
. ,s . 'J,JJ . sso l.62 � 11.2 
'J? .400 - Y/5 . '71() 1:34 (J6 1:,6 
• -� .548 1J'J, 58 1:,6 -» . )88 • . 31()  142 ll2 . 
40 I� .,>s . )l.O 1"6 10 124 . �-
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